###### Learning Point of the Article:

Aneurysmal bone cyst at rarest site rarest bone can be curable with surgical intervension with adjuvant treatment to prevent recurrence.

Introduction {#sec1-1}
============

Dr. Jaffe and Lichenstein described first aneurysmal bone cysts (ABCs) in pelvic and spine lesions in 1942. Non-neoplastic expansile lytic lesion consisting of blood filled spaces separated by connective tissue septa containing bone or osteoid and osteoclast giant cells also known as multilocular hematic cyst or giant cell reparative granuloma accounting1.4 % of all tumors is locally aggressive benign cyst lesion. Aetiology is unknown but develop due to vascular disturbance increase vascular pressure in venous network of bone tumor that result in dilatation of small vessel haemorrhage which causes erosion and resoprtion of bone matrix lead to uncommon expansile osteolytic lesion of bone consisting of a proliferation of vascular tissue that forms a lining around blood filled cystic lesion genetically, ABCs harbor translocation of TRE17/USP6, leading to its transcriptional up regulation. TRE17 encodes a ubiquitin-specific protease and a TBC domain that mediates binding to the Arf6 GTPase. However, TRE17 over expression contribute to tumor pathogenesis \[[@ref4]\]. ABCs are commonly seen in childhood and young adulthood with 90% of lesions which are found before age 30 s decades of life. ABC is more common in female with a male:female sex ratio of 1:1.16.ABCs are more common in metaphysis of long bones 67% (femur tibia fibula upper extremity) pelvis 9% Spine 15% posterior element. Also seen in clavicle, foot, and fingers\[[@ref5]\].ABCs are mostly solitary and are currently thought to arise either as a primary neoplasm 70% genetic as cause or secondary lesions 30% arising secondary to Osteoblastomas, Chondroblastoma's, or Giant cell tumors(GCT) Osteosarcoma chondromyxoid fibroma, non-ossifying fibromas, or fibrous dysplasia\[[@ref6]\]. These secondary ABCs account for nearly 30% of all ABCs, and they are not considered a neoplasm because no known translocation or genetic aberrancy is present \[[@ref7]\]. Differential diagnosis of ABC are unicameral bone cyst GCT osteoblastoma telangiectatic osteosarcoma chondromyxoid fibroma. Clinically, patients present with pain due to the destruction of bone and pathological fracture \# swelling at the involved extremity. In the spine, backache and neurological deficit may present and clinically present as (a) inactive,(b) active, and (c) aggressive types\[[@ref8]\].Radiograph radiolucent lesion with expanded cortex arising in medullary canal of metaphysis aneurysmal expanded appearance of cortex is contained by periosteum and thin shell of bone marked cortical thinning and erosion with periosteal elevation. This lesion rarely penetrates the articular surface or growth plate; computed tomography (CT) scan look for fluid-fluid level(blood/serum CT scan shows a cystic lesion with intraosseous and extraosseous extend of lesion). Cortical thinning and multiple septal like structures were noted and not appreciated on the radiograph. Bone scan shows intense uptake in the margin of the lesion, with normal background or decreased uptake in its center. Magnetic resonance images (MRI)bright on T2 and fat suppression and intermediate or low signal on T1 double density fluid level, and septation are also suggestive of ABC expansile lytic eccentric septated lesion containing characteristic fluid-fluid level\[[@ref9], [@ref10]\]. Histopathology pathology lesion is formed by a thin shell of bone enclosing cystic blood-filled space with friable mass. Microbiology --spongy bone/marrow replaced by pools of blood enclosed in fibrous-osseous sacs which are filled fibroblast, multinucleated osteoclast type gaint cells and reactive woven bone rimmed by osteoblasts 30% cases have bone basophilic called blue bone\[[@ref11]\]. Treatment gold standard is open surgery, resulting in good local control excision or curettage with local adjuvant treatment with some complication rate. Non-invasive methods such as embolization. Radiotherapy has also been used, but a major concern is the risk for secondary malignancies. More recently, the use of sclerotherapy has proved an easy and safe method which is associated with good local control and few side effects. Recently, medical treatments, denosumab, block the osteolytic pathway, which has given very promising result. Curettage and bone grafting with adjuvant therapy to decrease recurrence are the main stay of treatment. Curettage can be aggressive, and excision can be marginal or wide with or without bone grafting is preferable treatment. Curettage is associated with an acceptable rate of local control\[[@ref12],[@ref13]\].Adjuvant treatment is chemical-physical radiotherapy pharmacological to decrease recurrence phenol, cryosurgery, arterial embolization, argon beam coagulation, polymethylmethacrylate (PMMA), liquid nitrogen, sclerotherapy, and high-speed burrmedical treatment - denosumab bisphosphonate doxycycline. Overall recurrence 5--% in young average time before recurrence was 18.7 months\[[@ref14]\]. En bloc excision, or complete resection, is surgical procedure with high morbidity with the lowest rates of recurrence which is subperiosteal resection of lesion. Cement following curettage, bone graft reconstruction is commonly done to promote osseous healing of the resultant cavity\[[@ref15]\]. PMMA cement in pediatric benign bone lesions provides immediate stabilization for the resultant cavity, and it exothermic effect helps in reducing recurrence after cement hardens. Highspeed burr is done to augment curettage by mechanical disruption of the lesion \[[@ref16]\]. Phenol carbolic acid helps by sterilizing or washing the lesion, removing remaining neoplastic cells following curettage. Selective arterial embolization N 2-butylcyanoacrylate can be used as an adjunct to surgery, but it has also been employed as a primary treatment in ABC lesions that are difficult to access (i.e., pelvis and sacrum) or are at considerable risk for hemorrhage. Sclerotherapy acts by damaging the endothelium of vessels, triggering the coagulation cascade, and resulting in thrombosis. By inducing sclerosis of the ABC vascular network, local control of the lesion can be achieved. (a) Polidocanalinjection sclerorant,(b) doxycylineinjection, and (c)Ethiblocareradiopaque alcoholic solutions that cause local fibrogenic and thrombogenic effects on contact with ABCs which havegoodresult\[[@ref17],[@ref18]\]. Cryosurgery is the use of liquid or aerosolized nitrogen to generate freezing temperatures that have a cytotoxic effect on the ABC lesion following curettage. Radiotherapy consists of external beam radiation to induce cellular death as an adjuvant therapy in cases of recurrence, and in inoperable ABC lesions, it is emerging treatment for lesion that is not amenable to other treatment but adverse side effects \[[@ref19]\]. Radionuclide ablation involves the intralesional injection of radioisotopes, which emit ionizing radiation that ablate adjacent tissue. Argon beam coagulation produces a unipolar electrical current through tissue to induce desiccation and coagulation. Directing argon beam therapy at an ABC lesion following curettage has been shown to reduce recurrence rates\[[@ref20]\]. Pharmacological treatment is very effective in tumor. In bone cell receptor-activator of nuclear kappa B ligand (RANKL) signalling pathway is mediator in bone homeostasis by promoting osteoclast activation, bone resorption and remodelling. In various benign and malignant bone neoplasms, the role of RANKL expression is there \[[@ref21]\].ABCs have higher than normal levels of RANKL expression. RANKL signaling is inhibited by denosumab in which a human monoclonal antibody is used in osteoporosis, GCT of bone, in metastasis and recently has being started in ABC with promising result. Doxycycline is an antibiotic inhibition of matrix metalloproteinase angiogenesis and anti-neoplastic properties play a role in inhibiting ABC expansion within bone\[[@ref22]\]. Bisphosphonates are pyrophosphate analogs that inhibit osteoclast-mediated bone resorption with antineoplastic characteristics possibly by inducing apoptosis, inhibiting tumor cell adhesion and invasion by inhibiting angiogenesis so help in pain relief. So both drugs doxycycline Bisphosphonates used in ABC \[[@ref23], [@ref24], [@ref25]\].

Case Report {#sec1-2}
===========

A 40-year-oldmale presented with the complaint of pain swelling over the right elbow but no fever for the past 10 days with a history of trauma 15 days back. In the past, a history of tuberculosis (TB) of elbow treated 10 years back on antituberculosis therapy, antituberculardrugs, and surgery synovectomy debridement of elbow joint through lateral approach later patient recovered well with satisfactory result. On physical examination, there was tenderness over lateral aspect of the elbow with restricted movement of elbow and wasting of forearm muscle. Swelling over elbow with no sign of inflammation or infection skin was normal. On investigation X-ray -- pathological fracture of Radial head with eccentric ballooned expanded Radiolucency margin well circumscribed lesion Bone cyst ([Fig. 1](#F1){ref-type="fig"}). MRI --mildly expansile lesion at proximally epiphysis-metaphysis adjacent to diaphyseal location of radius extending upto sub articular location abutting articular cartilage. Surgery was planned; the aim was to excise diseased part and get good functional recovery wide excision of tumor through anterolateral approach with injection of phenol ([Fig. 2](#F2){ref-type="fig"}). Tumor bone soft tissues send for biopsy including Radial head which was involved up to articular cartilages, ([Fig. 3](#F3){ref-type="fig"})Radial head reconstruction was not done because ABC extended from metaphysic -- diaphysis junction to epiphysis cartilage of radial head. Post-operative recovery was satisfactory with good reasonable range of movement of the elbow ([Fig. 4](#F4){ref-type="fig"}).

![(a-d)Pre-operative and post-operative X-rays.](JOCR-9-23-g001){#F1}

![(a-c) Intraoperative pictures.](JOCR-9-23-g002){#F2}

![(a-c) Bone biopsy biopsy slide.](JOCR-9-23-g003){#F3}

![(a-c) Post-operative follow after 3 months.](JOCR-9-23-g004){#F4}

Discussion {#sec1-3}
==========

This case is reported with rarity in percentage and rarity in the location of site and bone. The epiphyseal ABC is rare to present with location over proximal radius head which is only 3%. The ABC common site presentation is long bones humerus femur tibia with location over metaphyseal region here in this case epiphyseal location rare to see. In this case apart from genetic cause recent trauma and 10 years back, the treated case of TB elbow may be predisposing factor which is something unusual different. The treatment of ABC is surgery curettage - excision, reconstruction and adjuvant procedure to prevent recurrence such as liquid nitrogen, phenol or PMMA injection at the site of tumor arterial embolization. Recent denosumab injection therapy had decreased recurrence of tumor. In this case, wide excision done with phenol injection was given, but no reconstruction was done due to epiphyseal radial head involvement and its extension to metaphyseal region reconstruction not done to prevent recurrence. Post-operative patient gained a reasonable range of movement with stability. Recurrence is 10--% which is observed more in young children if surgery is done alone curettage with no adjuvant treatment. Hence, now, treatment protocol is surgical excision with various adjuvant treatments to prevent recurrence with minimum complication and morbidity.

Conclusion {#sec1-4}
==========

A rare case of primary ABC at epiphyseal region rarest site less common bone radius is involved has been reported. Surgery has being done to excise tumor without reconstruction of radius head because of it extensive extent with local predisposing factor apart genetic. ABCs are aggressive benign lesions with high rates of recurrence challenging treatment, but it is curable when approached with multimodality treatment surgical along with chemical-physical radiotherapy pharmacological. The standard treatment remains curettage or excision with grafting to fill the bone void, with different adjuvant or alternative treatment methods to reduce recurrence. ABCs in anatomic locations where surgery would cause significant morbidity are most often treated with embolization or radiotherapy, and recently, medical management with denosumab has given a promising result.

###### Clinical Message

ABC is rare tumor challenging in its presentation in bone with it site percentage and approach of treatment. The mainstay of treatment is surgical excision or curettage with adjuvant treatment chemical-physical radiotherapy pharmacological treatment to prevent recurrence with regular follow-up which gives the best curable result with less complication and morbidity.
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